
UNCLASSIFIED

AD NUMBER

AD009911

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies and their contractors;
Administrative/Operational Use; SEP 1951.
Other requests shall be referred to Office
of Naval Research, 800 North Quincy
Street, Arlington, VA 22217-5660.

AUTHORITY

ONR ltr, 26 Oct 1977

THIS PAGE IS UNCLASSIFIED



THIS REPORT HAS BEEN DELIMITED

AND CLEARED FOR PUBLIC RELEASE

UNDER DOD DIRECTIVE 5200.20 AND

NO RESTRICTIONS ARE IMPOSED UPON

ITS USE AND DISCLOSURE@

DISTRIBUTION STATEMENT A

APPROVED FOR PUBLIC RELKASEJ

DISTRIBUTION UNLIMITED,

- •!•I



ON THE TWO-CENTMR EXCHANGE INTEGRALS*

This vorjcjah assisted by the ONR under Task Order IX of Contract

N6or wij0The University of Chicago.

K. PRudnberg
SDepartzi.mnt of Physics

-! : The University of Chicago
Chicago 37, Illinois

In a recent discussion1 it was shown that the two~'oont'er

exchange integrals are most conveniently expressed in terms of certain

auxiliaxy functions, BM and (n)(o,&) Of these, the functicns

ý*- are the more complicated ones, and it was felt that a condensednn~

account of the recurrence ziethod of their computation would be useful.

In the following this method is therefore presented in tho form of an

instruction for actual work. At the same time, some minor modifica-

tions have been made.

First step. Compute the functios

G Ao(0), A1 (0t), A 2(O), . .* Al(ot)

A0 (W+&), , A1 (& a), .2.. (( A

A 0(at +) AI( (Q( ), A 21÷ , .0 + A N+2 (t +)

by means of the recurrence procedure

A0 (x) - e'/l, An(x) (l/x) [nA nl(z) + e"- 1.

For the arguments: x = 0.250 05 0.75, . . . , the value of An(x)

Cf. K. Rudenberg, J, Chem. Ph.so, 19, 1459 (1951).
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can be taken from Kotaniis Table.

The values of the highest indices, i.O., NJ 1. are deter-

mined by the recurrence procedure which follows,

Second sjep: Compute the funotions

Go (c').G, (0(c)' . G (04), G N a(G) ;

Go (5i) , G((6t), • .G. (iR) ;

Go (ok + G, G (( + 5k), G2 (Ot + at), G- . (01 +

by moans of the recurronco procedure

Go(x) *o' ~ + log2x e OXEi(m2x)],

G1 (x) = i'• [a + log2x + e2 Ei(-2) ] ,

G (x)= G (x) - A •(x)
nl n.0 n.2

For the argument values: x = O25, 0.5, 0.75, # . . * the functions

ifo(OX), f 0 (lsx), of Kotanils Table can be used in order to calculate

G 0 and G1 according to

G•(x) = xf 0 (O,x), Gl(X) = xfo(lx) - f0 (O(x).

Third atep: Compute the functions

!=

for n 1Op 2, 2 N; = Os, 2, , in the following

way. First draw the skeleton of rules of the table shown in Figs 1

(the diagonal lines preferably in a different color) and ontor the

values for all functions except the functicns 4  Then.oompute and

entor successively the latter using the recurrence formulae:
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+ + 4 cni.- (4

If n = 0 or 0= 0 or if both are zero# then the torms on the right

hand side which are multipliod by zero have simply to be omitted.

Each nnis obtained by one operation (on a calculating machine per-

mitting accumulative multiplioation) following a simple geometrical

path in the table.
Fourth step:. Compute the functions An-(oy•). First draw

the skeleton of rules of Figure 2 and enter the values for all funo-

tions except the functions Ann. Then compute and enter sucoossively

the latter using the recurrence formulae:

A = (i/ + R) [nAn 1, + IAn + A (eL) A-

For n = 0 or 0 = 0, or both = 0, the terms containing tho factor zero

have to be omitted* Each Anf is obtained by one oporaticr (on a cal-

oulating machine permitting accumulative multiplicatien) following a

simple geometrical path in the table.

Fifth step:' Compute the functions (nP(OCp() and 2P(Ci

by means of the recurrence formulae:

= n Ot mA (0() A-( A
i n'Al n rinn

,+ [An (o)A+,() +, An (I*)A-(r)
t,3 00, + 0 1
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- Sixth atop Computo tho funotions bR V **

I by means of the reoturrenoo fonwulao:
9 =25 2 p 00

-4- in+l1*3 Tnf tl ,+1

- - 15 f,

-,~ ~ ~ ~ 2- +'F [ (2O5 .Q.-1)2+(21 (l2 4 Oin

+(21-5) (22-1)2 ýn~O,. 6+

C~~~~~ (2jm-l)( 22 m3 )(2 k0#1[4 ODhI2

-(2A1-1) (213)(2,95 0p.4W2

Tho sooond formula. is valid for all A' 4.

mSeventh step: Computo tho funotions e,(aXO&) for MA =1,2j,

*.by means or tho rocurrc .00 formulae:

%M~,E... 49 , ((ajMl 4 ,MniiAl Tin 4 j21-jTX 49h+1
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